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1. In the set of corrections and additions (dated November 
1943) to the captured documentr'German U;;'Boat, Communication's Regu
lations, 1942", the phrase, "Short Signal Proe edure 'r.curier t If first 
came to the know.ledge of" the U. S. Navy. This lone reference to 
Kuriergave no explanation as to the meanIng of' the term. However, 
on 22 June 1944 t Intelligence VIas receivael Wllich gave fu.rther evi-' 
dence of 'the meaning of Kur ler, and by 26 August 194,4 it was reali 
zed that a radically new coramunication system was being introduced 
into German U-Boat operations. By 30 November 9h4 fu.rther intelli~ 
gence revealed that extensive tests had been undertaken n the 
Skagerrak and Katteg&t, though details of the ystem were still 00
knovm. ,tJ.s a result of intensive 'Nark b:, the U."". 1 avy and the Bri
tish (the latter actually interceptin Kurier signals for the fi~st 
time), the essential elements of Kurier became known by the 13th of 
December 1944. 

2. The Chief of Naval Communications was ~'D1)raised of the 
seriousness posed by t.he Kuri<~r pI'ocedure in a secret memorandum 
of 24 J~nuary 1945, and eNC Serial 00589020 was sent to the Chief 
of Electronics the following d.ay', This, letter requested the estab
]j.shment of a :~500,OOO contract l.'dth a suitable rad.io engineering 
contractor and a ~25 0,000 research fund at the ';lIT Hadlation Lab
oratory as the first step;:; toward solving the problems of inter
cepting and D/F-ing Kurier transmissions. 

J,; This was the inevitable sequence followed by C. 1. acti 
vities in wartime: disc ..-very of the problem, its analys:_s, and the 
search for a solution. Only five months had elapsed since the ex
istence of the pr'obiem became known; only five weaks siEce the na
ture of the problem was discovered, until a research and development 
prog:ram aiming at the solution had been initiated.. 

4. The preeise chl~ono1ogy of events is difficult to recon
struct, but the need for decisions arose during the months of Jan
uarr and February 19450 Kurier was still in a testing period inso
far as German Naval Coram mications were concerned and only dozen 
odd U-Boats were Kurler Bep.lipped. Furtherlllo:re the schedule of 
GerrtlaIl f'req-'encl s and frequency deviations was known and intercept 
could be conducted using RFP equipment althou.gh the proce . re vras 
abor1ous.· However, no D/F technique had been developed for even 

this favorah1e situation, and ;Should the enerrw revert to the use of 
schedUled, key-list-indicated frequencies, both intercept and D/F 
would. hWJe been hopeless. 'rhe end of the German war was re.alized 
to be not far off, but &. great. danger lay in whether or not KU1"i.er 
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techniques had beeri given by the Germans to the Japanese. An opera
tional nttack on the Kurier s:n;;tem presented the following technical 
problems: 

(a) Pee ogn 1t 1?1~ 

(~he recognition cede used in the Kurier system was 
known and devfces to trigger such equ.ipment s desired 
could be built, IJrovided the signal could be led to t.he 
recognition device). 

(b) Gus.rd Jeceiver 

('\'ork was commenced in the CSAV{ laborator ies on the 
construction of a series of wide band receivers tuned to 
adjacent fre:1ueEcy bands and equipped with the above type 
recognition device. Recording the signal offered no 
great problem once it \f>ras received; magnetic recorcling 
being the first choice. 

(c) Dlrectior~ind~~ 

(i) Conventional 

(IJ:lests werelni tiated to determine the 
feasibility of triggering a camera to photo
f.,raph the. highly transitory image of a Kurier 
signal on a DAJ Oscilloscope) 

,(ii) Unconventional 

(Unconventional direction finding or 
position fixing methods were investigated). 

5. The unoonventional direction finding.methcds to be soug!t, 
leads from the main line of developments discussed so far, but its 
review is essential to en understanding of past events. 

The estabJ.ish.zuent of a project to conduct development of a 
radio direction finder system, embodying the inverse loran (Time 
Differential or TIDI}') principle, Was recommended to the Director 
of NRL on 26 December 1940, in a let'tar which included a 14 page 
technical revlew of the fundamental problem. The author, Lt. Cdr. 
Kenrick, UmJR, was .3.ppBrentl,y on duty v'ii th NRL at this ti:.rne. His 
speculations on several points are interesting in that they are 
borne out by e.r.,glneers currently working on the problem. However 
it is unknown artd doubtful .if any work was undertaken as a rBsult 
of this propo$al. 
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5• (C·..·Ii i~~; WI..,; 1 ) 
L)~~::: pf,l>lEg r:;:!clc to Apr:J.l J.';;4::i~ ::is:::,cribe:l :.Gric.· of t::o;=>t:, 

t~J; .. t ()··.:-2C-;: condu·... ted en r~'.IrJ? ':::iur:1.ng Spring of lSh3 at )£uir <i:c'k, 
vrll~ ch i".voJved. ehe mea[:.; 1", ..e.1tS of't.lJr.e dela\?' on an incom5.ng s i~.:-
nal l'e'~"' Iv·),J. :=.:' .Tlu1 '.:.aneoG:;l;y' 8, -' ;'~u,il·kl:."k Ei,nd l-J'I!""". rplle tj,me b,l::;e 
':I..:l." E:,st.:Jbl~ shed by ]'~f:'Y"-~}f; rJ. rI'h,r tl~t::1nm1J.it tr;r uti :;'·1TII; wIt::) ·t 18 lrw:)J)
ing s:lgrJ::t.L.. 

~Ill0 Ie- ~3 t-E) 'fJ'er e d. ec ... [-lIt ed, r,. ~311C I~E-; S s f"tJ.l tJy I ...LH !-,'1. ...;.. .i\n \1 81:' S Oil ~ 

'1"-::1'1, of {lJj 2.,)-2 ln a rnport de. l.fe:d 25 }i'eoruary 1./44, because of the 
}'" ck r-r' ,. 3 ~o ,-,"..-,(, ~c'+e"''''' ~rl the, lreV'(:;'-l 'I-L:ler:;·,·"-t,OI1 .~~ ···o.al (0 "'n" tOne.c:c ....... .J,. ':I~ ':..:::.,.. lJ:';l.lJ" 4, i..... )~~ V ,l:.v oJ.... ~/.,.·_-" .'~ '", :::.J~_ IJ~ .. c::...~ ...1.... ;.)..LGi ._"') , ':.l.. '..J..
 

lLdt;:::r bH<iG pa:-:;5 of' the. cCdffiunicatloi13 I''''cei.J'lo':rs u' e-
It stculd be noted ta~tthe afD~ementioned ~ests were COD

Qucted enl Tr to h1'\l't'?-stiga .:: 'rTDIF methods and tht:- rnot.iva t ,on wai;) 
p"esumahly to deter .( ne whether th 'esul tiS of t11e currently avail 
able DAB . ."C DAJ 1r stalla'Gions could be improv(~d 1.1 on. Ku.rier ViSS 

S',a,t i.n thE;: flture. 
. !f}~,c. 1'1ogre!":::; of th·.".; so tests 6xtem ed'll!) t.h:~·ouh 26 December 

191j 4 when a I'G}}ort prepared. t.V Cdr. 'J .H. ~.i!8nze~~ on the s~rnchron.._
:'9.tion of TIDIF stations by ground. vs. sky WT\Te waG discussed. 
At tl1L, POi:1t. (and pO~-3sibJ.y yet un.known to fIIfenzel) Kurier ''.'las r:1a;-\.
lng i t~, fIrst apI)ellrD.uce as 8. new C. 1. problem .. 

1:>" ".ir:t.oricr·ll thel'Jjthe proposals and prelLiua:ry tecb
n1.'"lal cGlsi6.i:.'ratlo18 o'!.' T'J'JHF ,t1:'8d.ate the origin of the KUJ~ler prol: 
lerro. t:r :::;J "ost t'fofO ·tear's. 'l'hu,3 t in :5'ebruar:y of 19l;.5 '\!,Then' ·tihe 1J.rg,3nc,{ 
of :::oJ T inF! ;:t:.1" f;;:' vms al)l)i' ent, it was natural t.11.f:t t thrc; ',!. T.JTI' t'~.. ej'l··

.... 1 """'. 

niquet:~ sl!ould b3 re-exe.m .. 'u d ~ 
It shm, 1~ be [;,(A;ed th'it the pr imar.'l emphasis VlQS pla.c:8d on 

D/F-ing 1<:1.1 ... ',81' and that the filos di;:,nl.o86 relat:tvely li.ttle <) 1 t :"e 
stra:i.gl'l t problems of Kur ler intel'C(:JIJt. This VIO.f3 presu:J.l8.bl.:r on th0 
grounds t.h[, ~ th '., I'lli' PZ'()1,) .em 'was the 11; 1'e difficult and 'that the 
1.n.tel'c8:p7. 'Jf Xl ':ier c0uhl '0:3 8.chievsdin the proceEls ot' obtr;. inlng 
,- Klr~~"'" 'Io..ar.r'·nr'" 01' fl'.... In <,Yr'';;'''"!'''''O D/-;~' T<urd'er {t ,~'" :":""""-'<':~~"""'r -'0Ci 1.1. _.C·j. l··... 8.. :1. •... ,-" _ _ .... " _ --' ... v,~~ iJ I ~ ..>., ~ -. .J.·.Lu •• \;.<.;'.:.·•• -....O' ...l VI 

locat.e '·,be Si!=.nc-l~' In timCl and fr·0G.Ui:l[lCY, and to put t.he po· i':·ion 
1xi _g gear or', thl~-:: Gignal. Vi 1fjn these t1,'iO unknowns 11, v'" b8;'3Ll C~f~-

te mined tte prd)le~. rf pl cin;;,l :Dlag,:1etio :record81~ on the ;:;ig,tal 
is relat· Yel.T mple3 

'rhe :main re, e8T~pr-o'olem ·then was to deYelOp equipment f( C' 
:c I..... ~ ~ v ... 41 ~ hi' •• 'I n'~ j"'::-ur1c;<

..L.~lt.) 

7. 1:'1'18 reCp.l8;:;t !'. don 2lr ;fa.lm8.ry 19l~5, .fo'l' t' ..e Bl~,PPO:-.t 

of a civilIan con:r:'JWloOr re;su.J.ted in Contra.ct NXsr 799137 \vith 
the BelJ.':"elephon0 J..,Iaborator':1.Gs ~ ahl the entire Kurip.J' problem, 
vms placed beforIJ them (.Le. both ln~/er(:ept ~-ind dLi:'8.:;tlcn firid.~L. g). 
A preL..minary I'eIiort V.!8.S spbrfiitte on 26 May 1945 ("R~p r on 
Chica~o Pulse Tasts-Panth~r Project") by B.T.L. as are. t of 
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tests with t~ro receivinG stat' on~ at Holmdel, N.J., and Mui~kirk, 
:arylRod, connected by a metallic lino. 

This report concludes: 

(1.) "Neither '}'IDT? no:::- Adcock methods are as accurate 
on sl<ywavGs as on ground W8.'T8S If 

( i i) IITIDIF ha 8 shovm 1.l.p better then could haye been ex·· 
pected from previous short wave expe~ience. A use
I'ul systmn eould no eoubt be f'ludi3 _ --" 

{Ui) 't,~Teither 'l'IDI},' nor Adcock wiJ.l be free of larr;,:o 
erl"Ol'S _~_!l 

(:ivJ "It 1s likelY' tha t Adcock. Clccur,':lOY ':.'ill be equal tOt 
or better than rrIDIF on steep sidc-:<d pulses '! 

ffhis report further compares, and lists the advantages of both 
the Adcock and 'l'IDIF systems with regard to operations against 
leur ieI'. 

The ftne;} report prepared by B.T.L. (Report on Project 
PJ1]\TTHEH) vvas submitted 15· September 1945. 

8. By the time Bell Labor~tories completed their work on 
Kurier the Pacific as 1,imll as the Atlantic war was over and the 
Kurier problE'.: _ ,vasadded to the list 01' those projects considered 
uno.er "Fo~t '''f,r Planning" • Tbis was in accordance with a memo~ 
. !..l!":"'l:-;> 1'1' ....,":1. Op-20.. 2 dated 13 June 1945 which directed that a sur
vey be made to determine desirable post-war locations in the 
Pacific and Atlantic for proper TIDIF coverage. 

9. Wi.th the urgency fora KU1':i.er solution removed J the 
planning departed from the idea of procuring indivIdu~tl stop
gap dev'iees, and <3. comprehensiYe program was outlined during the 
Winter of 1945 and Spring of 19L~6 known as the '''Autome-tic Pulse 
Intercept. Progro.m?I. This program was one of systems ensineorlng 
end included develop~ent of 

(i) Signal lUILilyzer (nm'! ?roject SFTIJACH) 

( 11) KLcrowav8 l.ink 

( , , ,\ TID-r,
11.1},,~Jj. 

f11 is program ineluded both the intereept; and D/F' phases of 
the Kurlsr I)robler.n, l':l.nd more iIilport,a.nt, was based on the prem'se 
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tha t Tm IF methods were the most I!:::,,-')ds lng of the V3r j OUS pos it Ion 
fix ing s~rstem.s. 

10. This "Automatic Pulse Intercept Program" was assignee. 
to Northwestern Aeronautical Corporation (for accomplishment by 
ERA) unc,~r Contract NObs 28476 anil became known as Pro ,i ect TGRji;IP. 
The objectiY8 of ~ruRNn) was: 

"To	 engineer and develop components for :.:m automatic intercopt 
system which ineludes the following process: 

(a)	 Rapid remotely controlled receiver tuning 

(b)	 Automatic r0cognition 

(0)	 nccording 

The techniQues and equipmentB developed are to be, where 
feasiblf;, used. for automatic D/F operation. II 

The outlined approach was to be, briefly: 

1.	 Development and construction of a microwave link. 

2.	 Development of remote receiver tuning. 

30	 Development of recognition devices. 

4.	 Development of recorders and time difference measuring
equipment 

11. ProjeGt TURNIP progressed slowly during the sumliler of 
1946 although work proceeded along the several independent paths. 
The signal anal ~rz,er was developeel, If:odel SJ Radars were under 
modification for microwave link rrests, and studies were made on 
TIDIF timing devices. Little or no work was done on remote re
ceiver tuning and recognition devices. 

12. On :22 August 1946, a set, of tentative military charac
teristics were arawn up by N-52 for a microwave link which listed 
as necessary ftUlct lonal character lstics. 

( i)	 Capable of relaying Kurier type sign 1s. 
(Ii)	 Capable of relay'ing telecontrol signals for remote 

controlling of receivers. 
(iii)	 Capable of relaying timing signals ,within a tolerance 

of ! one (1) microsecond. 
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12. (Continued) 
These military characteri.stics reduced to writing for the first 

time, i eas that had been dIscussed over a period of months. They 
represented however, a sommvhat. changed philosophy. Project TURNIP 
which had been under prosecuti90 at ERA since the Spring of' 1946, 
was a program to solve the Kur~er problem. In the solution of this 
problem .:t we.s neces~'H3.ry t.oestablish an aCC1.i.T"u"Se time base between 
two points (CheltenhfUl1, Ita., and. DuFont, s. C.) separe.ted by several 
hundreds of miles Q The E ~R.A. proposal under TlJRNIP 7. was to ~-3et up 
an experimental mJ.CTowave lin.k E:niploying modified rndar equipments 
fromgovernm.ent sur~,·lus. The -~.n.Ao philosophy was to consider the 
initifl.l microw~~v8 'f,or"K es a large scale experiment in \vhich TIDIF 
principles could be put to a testo 

Bowever at a')leetint~ heL. in the Bureau of Ships on 19 
November 1946, it wa3 agreed t'r.at the Bureau of Ships would take 
ths initiative in setting up a proGram for the development of a 
microv,,'ave 1 ink and associated. term~ Do.l equipf.'Lcnt 0 At about that 
same t. irr:e Ghe port ion of rL!'(JRNIT' Call <::el'ned. v..ri th the experimental 
mier "',( 'e link vms withdrawn from the ERA Contract. ERA concluded 
theirw'ork on t. e microwave link with a monthly progress report for 
Januar~' 1947. 

The·development of the signal analyzer was removed from Project 
TTTRFIP and set up as Project SPH-:ACH ~ and Pro,iect TUR IF ied a na
tlU'al death at the expiration of Contract NObs-28476 with ERA's 
submiss' on of reports on "J.,~ethod of Measuring Time Differences for 
Time Difference Dir ection Finding" and "Remote Centrol rruning 1eth
ods and Devices ~pplioahle to Radio Reoeiving". 

13. Progress on the niicrow2!-ve link was largely limited to 
the writing of specifica.tions vilthin the Bureau of Ships until 11 
November 1947· whenEl. proposal waSI reoelved from Hazeltine Corpora
tion in response to a Bu:re~.lu 0.:. Ships invitation to accept i3. pro
gram of design anCi. Cleve. opment for a radio posltion fixing , signal 
recording and signa::;. analyzing system. 

14 ~ In essence the Hazel.t ine proposal haS as immediate ob
jectives 9 the real;.zation of increased speed and certainty of cor
rect ope at ion of' fi-resent i Y A.vailable lirect ion fin1ers, and o.s 
long r;:,wge C'bjectivF:'s, a ::·,atcri" 1 increase in the ultimate sensi
tivity of all posit Jon ~i/in~ equjpment and to develop the tech
nique of pos i tion f).xing t·,..> an extent V~e.t it may be used on Krier 
transmission. 

With respect to the latter objective they propose: 
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(A) Study of wave propagation in the frequency range 1 to 
30 Me p analysis of its effect on radio position fix ng 
systems, analysis of offects of propagation anomalies, 
etco 

(B) Study of the use of TIDIF for radio position fixingo 

,C) ~)tudy ofal ternati.ves to TIDIF for radio position 
fixingo 

150 'It w 11 benc,ticed that the three phases outlined above, 
which are a part. of the 10.11.& ra. go ob iect}ve 9 are almost ident ical 
with-the tasks undertaken ana repori3'eon bY Bell Laboratories 
in the Summer and Fall of 19450 

In criticizing th. lack of concrete conclusions of the Bell 
l,abor'it.ories project, It should beremert'bered that it was estab
lished in the Spring of ,1945 and concluded in September of that 
year, and that the experiments and studies conducted during those 
six or seven months comprise the only real advancement we have 
made since the intrOduction of the Kurier problem three years ago o 

In terms of equipme.t, we are not significantly better prepared for 
operating against.Kurier than we were in Januaty1945. 

160 The present status of the microwave project will be seen 
to have been the result of a complicated evolution, summarized as 
follows: 

(1)	 Kurier system .is introduced and becomes known byOp-20-2 
in wartime o (January 1945) 

. (2)	 In an effort to develop systems capable of D/F-ingKurler 
signals, Bell Laboratories is brought into problemo 
(:March 1945)	 ". 

(3)	 Bell Laboratory submits reportsonTIDIF,and Adcock a1'
proachesto the Kurier problem" (September 1945) 

'(4).	 Based upon above· reports, a pulse inter.cept program is 
established at ERA 0 A microwave link 'of interim, experi
mental nature is a required tool for this program 0 

(Majr 1945 ) 

( 5) Mil i tary Charac ter isties for microWave link prepared ~ 
(August 1946) 
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:i.e. (Cont~l ued) 

(6 ) 

:?r()p()~H~.:. x'ec-r~i.v'>:~j fr(:m Hazeltine' Corpore-+:'l,oc, t,·, 
vlm'k: U"l ;c;oluTic.n of KUI'}(?r prob:Ley,:. (Fov2mb'1_ j <'fL.,? I 

In 8. 581 '''e W~8 :'c~1Gl1od our I1td..g:l-wilter mart': II on tLe Lurier 
:p~'oblem . t ;::(8) }J C-' E.:)\:.cf;'lbm' 19h5) :fo1' th8. rOi.:l.SOl,l tils. to ',11'3 ~.iTe 
fur,Qumsn tG:n~r no iIlor~~ c.bi 4;'3 to COlli? ,'d t.n the 1{uI'iGr problem now 
-chan uhen~ 

The: fDllowing a.pproaehes t~,-y a problerr. are frequently 
Ofrr:L sd ~ 

( a) To cmmnence a research and d'evelopment p:,ogram from the 
8xperime.atal vlev!po at, :kl 0 !\ling that the eq~i nen' is in 
"brerrdboard" form and that. itrnust be' replaced within a 
short t. i.fie, but knowing also that the' surest way to get 
facts is to coeduet thf) ne'cessary tests and measurem.ents. 

(b)	 The ot.her 9.IJpro::lcn is the o.naly-tical and migineerlne; one 
of establis11il1g thf:i theoretioal requirements for the vari
ouequipments, and then proceed to have these equipm.uts 
constructed.. 

'T'he first rethod is 'the ()'le originally decided upon for t e 
pulse intercept I-'r()f~r?.m. ERII. 's constr'uction of an expel" imen1';al 
r.lir;row~:·1""0 link ..me t - be t,hf'; fi,l':.:t Bc,ep in a series of test::! and 
eXperi!Dents i1 V!ili";h 8. n r;lbe;: of operations essentisl t.o the Kurler 
D . t ion coula. bf3 evaluated. Q This ri1 Gthod dOGS have the vrea..knes,~ 

the. t m03 t .or all of' the cquipn ent would have t.o be replaQad by 
pro' uct·; on t.Y'\8 equipn.ent once the prine iples were establi (:;h(3o:1, 
and in tlis respect, Light prove the more experisive. However, 
''the lOflgest jour.ney bsgl:1~:, w5..t.h a slngle step', and this :method 
would ;'jl ve tal~en that stojJ.. . . . 

rrhG :::J8Gond a:P1Y.r.onch, G.do:pt~d in. l<'ovem'trer 19h6 wh,:-m thf) 1'1' s·t 
~;a..s 8.bG..nc.onec1, ~t' :rt,e(i out on the <J,ssumption tha·t a miCrOV13lJf: l'nk 
would b, stD.blished us ::,(113 pI'6sBn,~,1};· avallab1e relay equJ.pr.1~:-,t n 
c.rd.er the t the lInk hi'()lJ.ld be qul.cld:~r av£.lla Dle. for te2,ts, en( then 
would .. vent.uall.y be mode... nized vih0r~ improved re19.y equipment und.er 
(levelop I'ent. bBC'srae 8...nlilnble. This arpro8.ch apparently succumb"d 
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17. (Continued) 
to the powerful desire to "hold off until e. better equipment iB 
available ~~. This being a completely understandable posi'tion froI!l 
a material bureau's viewpoint, but resulting in the lengthy de
velopment necessary to p~odu?e iT:1~roved +ink eQuipment suItable 
for , say, genera.l coromunJca.tlons (for wlllchpuI'pose oporable 
equipment does exist), which is adequate also for our Kurier 
problem (for which no equipment exists). An ever present pos
sibility h~ that our uniqu.e requirements "'ill be coordinated to 
death in the effort to produce·equipment satisfactory to users 
with diverse problems of greatly varying priorities. 

1U:1&m~ 
M. S. BLOIS, Jr. 
Lt. Cdr., USN 
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